Is visual attention mediated by a general-purpose processor with a small data capacity? Such an attentive processor could perform a wide range of transformations upon a small amount of image data. We suggest that this limited capacity corresponds to a fixed amount of information, measured in bits. We measure how much information an observer's attention can handle by measuring how much we can restrict display information without impairing the observer's performance. The attentive visual tasks we study are the detection of a stationary dot in a field of moving dots, and the detection of a static square in a field of flashing squares. Performance of these tasks is perfect up to a critical number of elements (the span of attention) and then falls as the number of elements increases beyond this critical number. The display information required for unimpaired performance in each of these tasks is low; the results indicate that visual attention pm only 30 to 60 bits of display information.
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INTRODUCTION
The Span of Attention Hypothesis: We conjecture that all attentive visual tasks are performed by an attentive processor. This processor is powerful, able to perform a wide range of perceptual decisions, but has a low data capacity, processing only a small amount of visual information, perhaps 50 bits in each glimpse.
From a glimpse at the night sky we can only reproduce the locations of a handful of stars. Call this limited processing capacity our span of attention. Because our span of attention limits the complexity that we perceive, we must serially shift our attention to different areas of the visual scene. We suspect that this fundamental limit of visual perception affects most visual tasks. Our aim is to measure the capacity of this bottleneck in visual processing. Our motivation comes from three lines of work: experiments that distinguish preattentive tasks and attentive tasks, absolute judgment tasks, and studies of the visual requirements of reading and mobility.
Preattentive and attentive tasks
Treisman's and Julesz's extensive work in visual attention supports Neisser's (1967) the features that segregate effortlessly, in parallel, such as color, orientation, spatial frequency, movement, binocular disparity, and ticker rate (Treisman & Gelade, 1980; Julesz, 1981a Julesz, ,b, 1984 Treisman, 1985; Nakayama dz Silverman, 1986) . Preattentive tasks are mediated by an array of simple mechanisms, specialized to detect these features. There is no analogous array for visual attention, because it does not seem to be subserved by such special purpose modules. Treisman (1980 Treisman ( , 1985 has shown that those targets defined by a combination of features, or characterized by the absence of a feature tend to require visual attention (for exceptions see, e.g. Nakayama & Silverman, 1986; Wolfe, Cave & Franzel, 1989) . We think attention is more general purpose and is required to process all visual information not captured by the preattentive mechanism. Visual search in attentive tasks has been described as a series of steps of focal attention with the scan time per element depending on the degree of difficulty of the task. The powerful and sequential nature of attention suggests to us that attention is mediated by a general-purpose processor with a limited data capacity.
We define a preattentive task as one in which the probability of detecting the target is independent of the number of distractor elements. For an attentive task the probability of detecting the target is inversely proportional to the number of elements in the display.
Absolute judgment tasks
Shannon's definitive work on the information capacity of a communication channel (Shannon & Weaver, 1949) also popularized the concept of the human observer as a communication channel transmitting information about sensory stimuli (also see Hick, 1952; Crossman, 
